Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.009 Å; disorder in solvent or counterion; R factor = 0.064; wR factor = 0.189; data-toparameter ratio = 13.3.
2+ cation, two ClO 4 À anions (one of which is disordered over two positions with equal occupancy) and one CH 3 CN solvent molecule. The Cu II center has a distorted square-pyramidal coordination with three N atoms of the 4 0 -ferrocenyl-2,2 0 :6 0 ,2 00 -terpyridine (fctpy) ligand and one 1,10-phenanthroline (phen) N atom in the basal plane and a second phen N atom in the apical position with an axial distance of 2.254 (4) Å . The disordered ClO 4 À anion is weakly coordinated to the Cu II ion with a Cu-O distance of 2.766 (11) Å . The two cyclopentadienyl rings of the ferrocenyl group are almost eclipsed with a deviation of 4.7 (1) , and are involved in intermolecular -interactions with the outer pyridyl rings of the fctpy ligands [centroid-centroid distance = 3.759 (2) Å .]. 
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Data collection
Bruker SMART APEX areadetector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0. (4'-Ferrocenyl-2,2':6',2' '-terpyridine-3 N,N',N'') (1,10-phenanthroline-2 N,N') et al., 2005; Constable et al., 1994; Farlow et al., 1993 , Tang & Kuang, 2007 , and some of its complexes exhibited interesting electrochemical properties.
Ongoing our work at the study of fctpy complexes (Tang & Kuang, 2007) , a new Cu II complex of incorporating fctpy and 1,10-phenanthroline (phen) as mixed-ligands is here reported.
As shown in Fig. 1 , in the title complex, the Cu II center is five-coordinated by three N atoms from the fctpy ligand and two N atoms from the phen ligand to give a distorted square pyramidal geometry. The N5 atom from the phen ligand is In the crystal packing, the cyclopentadienyl rings attached to the central pyridines and the adjacent outer N1-pyridyl rings of the fctpy ligands form intermolecular π···π interactions with the centroid-to-centroid distances of 3.759 (2) Å.
Experimental
A solution of copper perchlorates hexahydrate (18.5 mg, 0.05 mmol), fctpy (21.0 mg, 0.05 mmol) and 1,10-phenanthroline (9.9 mg, 0.05 mmol) in acetonitrile (7 ml) was stirred for 4 h. The resulting solution was filtered off and the filtrate was diffused by diethylether evaporation to give dark-purple sheet crystals of the title complex after three days [yield: 25 mg (55%)].
Refinement
One of the perchlorate anions is two-fold disordered and the site-occupancy factors of its O atoms (constrained to sum to unity) were refined to 0.503 (10):0.497 (10). The carbon-bound H atoms were placed at calculated positions (C-H = 0.93 Å) and refined as riding, with U(H) = 1.2U eq (C) for phenyl and cyclopentadienyl H atoms, and C-H = 0.96 Å and U iso = 1.5U eq (C) for methyl H atoms.
supplementary materials sup-2 Figures   Fig. 1 . The title molecule with displacement ellipsoids drawn at the 30% probability level.The H atoms and the minor component of the disorder has been omitted for clarity.
(4'-Ferrocenyl-2,2':6',2''-terpyridine-κ 74 restraints Extinction correction: none Primary atom site location: structure-invariant direct methods
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
Geometric parameters (Å, °)
Fe1-C25 2.020 (7) C16-C17 
